We address the organization of workers in social insect societies. We distinguish between changes in behavioural role over the nurse to forager role sequence, which may depend on changes in physiology, and potentially more rapid changes of task within role. We investigated the association between role and nutrient status in the ant Leptothorax albipennis. Worker lipid stores were quantified using a new body size-controlled method, and were related to worker behaviour. Worker lipid stores were evenly distributed amongst colony members at the end of winter, splitting rapidly into two distinct modes (replete nurses and lean foragers) in spring. The proportion of lean foragers increased throughout spring and summer, until most colonies contained only workers of this type. Callow workers then eclosed with intermediate lipid stores. We developed a computer vision system that tracks all nest ants to extract detailed behaviour of individuals of known lipid stores. Lipid storage was negatively correlated with a worker's foraging propensity, and with measures of spatial occupation in the nest and of activity. Different colonies showed a similar quantitative correlation between lipid stores and behavioural role, suggesting that lipid stores were not only correlated with the relative organization of individuals within each nest, but may also have influenced their absolute role. We reviewed the literature and found evidence that nutrient status influences role predisposition in social insect workers. We conclude that the distribution of worker roles may be linked to the balance between foraging income and energetic consumption within the colony directly via worker nutrient status.
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The ecological success of the social insects is often attributed to the division of labour within colonies (Hölldobler & Wilson 1990, chapter 8) . Individual workers specialize in a restricted set of tasks at any one time. The typical sequence of tasks that worker honeybees, Apis mellifera, perform during their lifetime starts with brood and queen nursing, followed by grooming and feeding other workers and nest maintenance, then dealing with incoming forage, and finally, foraging (Seeley 1982) . At each of these four stages a number of different tasks may be performed that together constitute a role. It is useful to distinguish between task and role since changes in task and role occur over different timescales and may involve different mechanisms. Whereas individuals can change between tasks within a role rapidly and in response to local demand (Bourke & Franks 1995, chapter 7; Gordon 1996; Bonabeau et al. 1997; Theraulaz et al. 1998; Anderson & Ratnieks, in press) , change of role is accompanied by physiological changes (see below) and occurs more slowly. For example, in Leptothorax ants after short-term disruption such as colony emigration, all individuals revert to their previous roles (Sendova-Franks & Franks 1994) . In removal experiments on ants, bees and wasps, there is a delay of days before individuals move into vacated roles (e.g. Gentry 1974; Robinson et al. 1989; Theraulaz et al. 1991) . In this study we address the mechanisms of role determination and change over the nurse-forager role sequence.
The much-reported correlation between age and role (reviewed in Hölldobler & Wilson 1990, chapter 8) lacks causal support (reviewed in Bourke & Franks 1995, chapter 7) . No reliable physiological marker of age has been found, and the typical role progression is considerably more labile than was once thought. For example, behavioural reversion (Sorensen et al. 1984; Robinson et al. 1989) , precocious foraging and variable rates of progression through roles (McDonald & Topoff 1985; Calabi & Traniello 1989; Sendova-Franks & Franks 1994) and natural disruption to the expected age-role correlation, for example from swarming in bees (Robinson et al. 1989) and over-wintering, all suggest that the link between age and role is loose at best. Correspondence and present address: G. B. Blanchard, 11 Arterberry Road, London SW20 8AE, U.K. (email: blabla@globalnet.co.uk 
